Introduction
The quantitative studies on the gastric glands have been carried out by Mall (1892) , using the dog's stomachs, by Toldt (1880), Zimmermann (1898), Johnson (1910) , and by Scott (1925 Scott ( , 1929 , employing the stomach of the human kind as a material. But very few investigations have reported the comparative studies on the quantitative difference of the gastric glands between each part of a stomach. Especially, there were no investigations which made a survey of the quantity of the gastric glandular cavity. The present study was undertaken to compare and investigate the regional difference between each part of a cat's stomach, observing the volume of the glandular cavity in a definite area, the number of the stomach glands, the number of the opening points of the gastric crypts and the length of the gastric gland.
Materials and Methods
The materials used in this study comprised five adult cats. They were killed after twenty-four starvations, when the stomach cavity was empty and the condition of the stomach was stable. The sections of 1 square cm. were taken from the seven different areas of a stomach, as Fig. 1 shows. The muscle-layers were stripped from the stomach, just beneath the tela submucosa. Cardboards were plastered on the surface which became naked by stripping of the muscle layers. Pieces of the stomach with the mucosal surface as nearly flat as was possible to obtain were used in this part of the work. The sections, treated as mentioned above, were fixed in 10% formaiin solution for 48 hours and embedded in celloidin.
The serial sections of 20 /h thickness were cut in a plane parallel to the surface of the mucosa and were stained with haematoxylin-eosin staining. The fixation and the dehydration were carried out under a definite condition, as carefully as possible. When the counts of the gastric crypts and glands were made with a square representing 0.0625 square m m. each side of a square was 0.25 mm.), the glands and crypts on the sides of a square were counted as 0.5. The volume of the gastric glands was determined by measuring from the bottom of a gastric crypts to that of a gastric gland.
The count was made by using a projection apparatus. The gastric glands in each 0.0625 sq. mm. were reflected on the papers which have a definite weight and area, at the magnification of 400 times. After the transcription, the pictures were cut out and were weighed by means of a spring balance. The capacity of the gastric glands was measured by Okajim a's method, which will be shown below.
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Observations
The capacity and the number of the gastric glands in each 0.0625 sq. mm of the stomachs of five cats are found in the tables from 1 to 5. 
Summary and Discussion
The total numbers of the gastric glands in 0.0625 sq. mm. of the gastric mucosa can be represented by the greatest number counted on one of the serial sections which are cut in a plane parallel to the surface of the mucosa. As shown in table 6 which demonstrated the mean value of the five animals, the number of the gastric glands is fewest in the pyloric area (37.8), when compared with the distribution of the glands in the other six parts, namely fundic area (54.2), the region which is one-third of the way from the pylorus on the stomach axis (52.9), cardiac area (51.0), the region which is halfway between the angle and the cardia on the lesser curvature (50.4), the region which is midway on the greater curvature (49.5) and the area which is one-third of the way from the cardia on the stomach axis. There are no significant differences in number between these six areas. Table 6 . Number of glandular ducts in 0.0625 so. mm.
The total number of the gastric crypts can be represented by the least number counted on one of the serial sections from the surface to the bottom of the mucosa, sectioned in the plane parallel to the surface of the mucosa. As shown in table 7 which demonstrates the mean values of each part of the stomachs of five cats, there are no remarkable differences of the number of the crypts between seven areas, namely, the area which is one-third of the way from the pylorus on the stomach axis (19.4), the region which is halfway on the greater curvature (19.3), the region which is halfway on 1.he lesser curvature (19.1), the fundic area (18.9) pyloric area (16.8), cadriac area (15.7), and the area which is one-third of the way from the cardia on the stomach axis (15. 3).
The number of the gastric glands which branch off from one crypt can be represented by the numerical value counted from the next formula.
The number of the gastric glands in a definite area The number of the gastric crypts in a definite area of the same region. Table 7 . Number of the crypt in 0.0625 sq. mm. Table 8 . Number of glandular duct branched off from a crypt.
As seen in table 8 which shows the mean value of the glands branched off from one crypt, the numerical value of the pyloric area (2.3) is the smallest of all other parts.
There are no marked differences in number between six regions, namely, the cardiac (3.3), the area which is one-third of the way from the cardia on the stomach axis (3.1), the fundic area (2.6), the area which is one-third of the way from the pylorus on the stomach axis (2.8), the area which is halfway on the greater curvature (2.6) and the area which is halfway on the lesser curvature (2.6).
The value of the number of the gastric glands which branched off from one crypt in this study is compared with that in the other reports. Scott (1925) counted them about 2.5 in the stage from the ninth fetal month to the second month after birth, 3.3 in the seventh month after birth, 6.0 in the stage from a seventeen months to six years old child and about 4.3 at puberty and by the adults. Test ut (1912) counted 8-12, Toldt (1880) did 4 and Don der s (1856) did 4-8 by adults of human kind. Frey (1874) reported 4-7 by rabbits. The mean value of the volume of the glands in each part of the stomach of five animals in 0.0625 sq. mm. is given in Table 9 and in Fig. 2 . The numerical value of the halfway on the greater curvature (0.021890 Fig. 2 In short, the volume of the gastric glands in a definite area is greatest at the halfway region on the greater curvature and seems to become smaller as the distance from the halfway region increases. The pyloric and cardiac regions where most distant from the halfway region on the greater curvature, the volume of the gastric glands is under one-third of that of the former. The latitude of the volume of the gastric glands in a definite area is from 3.7 to 1. Then the volume of the gastric glands in each area is compared with the distribution of parietal cells in the stomach in monkeys (Tokii and Tsukamoto 1953) , the distribution of the parietal cells has a parallel relationship with the volume of the gastric glands in each area.
The volume of the gastric glands branched off from one crypt can be calculated by the formula as follows :
The volume of the gastric glands in a definite area The number of the openning points of the crypts in the same definite area As shown by Table 10 and by Fig. 3 , the mean value of five animals is greatest in the halfway region of the greater curvature. Granted that the numerical value of the volume in the halfway region of the greater curvature is 100, that of the region which is one-third of the way from the cardia on the stomach axis (0.001471 sq. cm) is 90.4, that of the region which is one-third of the way from the pylorus on the stomach axis (0.001033 sq. cm) is 63.3, that of the halfway region on the lesser curvature (0.00716 sq. cm) is 43.9, that of the fundus (0.000666 sq. cm) is 40.8, that of the cardia (0.000612 sq. cm) is 37.5 and that of the pylorus (0.000466 sq. cm) is 28.7. The latitude of this comparative value is from 3.5 to 1. In general, the volume of the gastric glands branched off from a gastric crypt is greatest in the central region on the greater curvature and seems to become smaller as the distance from the central region increases.
The volume of a column of the gastric gland can be calculated by the next formula.
The volume of the gastric glands in a definite area The number of the gastric glands in the same definite area Table 11 and Garanting that the volume of this region is 100, that of the area which is one-third of the way from the cardia on the stomach axis (0.000473 sq. cm) is 75.3, that of the area which is one-third of the way from the pylorus on the axis (0.000364 sq. cm) is 58.0, the central region on the lesser curvature (0.000271 sq. cm) is 43.2, that of the fundic area (0.000249 sq. cm) is 39.7, that of the pyloric area (0.000213 sq. cm) is 33.9 and that of the cardiac area (0.000183 sq. cm) is 29.1. The latitude of the comparative volume is from 3.4 to 1. Namely, the volume of a column of the gastric glands is greatest in the central region on the greater curvature and seems to become smaller in proportion as the distance from the central region increases.
There is parallel relationship between the volume of the gastric glands in a definite area, the volume of a column of the gastric gland and the volume of the gastric glands branched off from one crypt.
As a matter of convenience, the length of a gastric gland, namely, the length from the bottom of the gastric crypts to that of the gastric glands is represented by the product of the number of the sections in which a definite glands is observed and the thickness of a section.
(area) Fig. 5 . Length of the glandular duct 
.," n sa En c),) a a co Table 12 and Fig. 5 show the mean value of the length of a gastric gland in each part in five animals. The mean value of the length is greatest in the central region of the greater curvature (6.572 mm) then becomes smaller successively, at one-third of the way from the cardia on the stomach axis (0.466 mm), at one-third of the way from the pylorus on the axis (0.448 mm), at the central region on the lesser curvature (0.348 mm.), at the fundic area (0.312 mm), at the pyloric area (0.272 mm) and at the cardiac area (0.256 mm). The length of a gastric gland seems to become smaller in accordance with the increase of the distance from the central region -on the greater curvature. The length of the gastric glands in the pyloric and cardiac area in about half of that in the central region on the greater curvature. Generally speaking, the parallel relationship can be noticed between the length of the gastric glands and the volume of the glands in a definite area. According to Mall (1892) who studied dogs' stomach the length of the gastric glands was greatest in the fundic area (0.61 mm) and that of the pyloric area (0.36 mm) and of the cardiac area (0.36 mm) were smaller than the former. The linear arrangement of the regional numerical value of the length of the glands in the dogs' stomach coincides with that in the cats'.
Conclusion
The regional difference in the volume of the gastric glands in a definite area, in the number of the gastric glands, in the number of the gastric crypts and in the length of the gastric glands were examined in the stomachs of the adult cats after twenty four hours' starvat ion.
1) The total number of the gastric glands in 0.0625 sq. mm is smallest in the pyloric area (37.8). The numbers in the other six areas were from 48.3 to 54.2 and no significant difference of the total number is observed between these six areas.
2) The number of the openning points of the gastric crypt in 0.0625 sq. mm. of each area is from 15.3 to 19.4, and there is no significant difference between each area.
3) The number of the gastric glands branched off from one gastric crypt is fewest in the pyloric area (2.3), is from 2.6 to 3.3 in the other six areas. No remarkable differences are found between these six areas.
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4) The volume of the gastric glands in a definite area is greatest in the central region on the greater curvature. Supposing the volume of this region to be 100, that of the region which is one-third of the way from the cardia on the stomach axis is 66.4, that of the central region of the lesser curvature is 47.8, that of the fundic area is 41.5, that of the cardiac area is 31.7 and that of the pyloric area is 26.8. The volume of the gastric glands decreases in proportion to the distance from the halfway region on the lesser curvature and is under one. third of the volume of the halfway region in the pyloric and cardiac areas.
5) The volume of the gastric glands branched off from one gastric crypt and that of a column of the gastric glands are both greatest in the central region on the greater curvature and decrease in proportion to the increase of the distance from the central region. Namely, there is a parallel relationship among the volume of the gastric glands in a definite area, the volume of the gastric glands branched off from one gastric crypt and the volume of a column of the gastric gland.
6) The length of the glands is greatest in the central region on the greater curvature and decreases as the distance from this region increases. In the pyloric and gastric areas, the length of the glands is about half of that of the former.
There is almost parallel relationship between the length of the gastric glands and the volume of the gastric glands in a definite area.
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